Impact of field stress on electrochemical properties of LLZO
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Introduction

Doped LiLa,Zr,0,, (LLZO) is a promising candidate for Li electrolytes for all solid-state In this work we pursued to induce compositional changes in Ta-doped LLZO single
Li-ion batteries, due to its high ionic conductivity and electrochemical stability [1]. crystals by applying electric fields with ionically blocking electrodes. Impact of electric
Despite the great research effort focused on LLZO, reliable synthesis of highly fields on electrochemical properties as well as stoichiometry was investigated.

conductive garnets remains challenging. Variations in conductivity for nominally equal Further we used reactive radio frequency (RF)-sputtering to synthesise reversible thin
samples of up to two orders of magnitude are reported in literature [2]. These film electrodes. Crystal structures and elemental compositions of the sputtered
variations could be connected to fluctuations in stoichiometry caused by the high materials were investigated by means of X-Ray diffraction (XRD) and Inductively
temperature during synthesis. The relation between conductivity and stoichiometry is coupled plasma mass spectroscopy (ICP-MS). Li,Ti;O,, (LTO) and LiCoO, (LTO) thin-film
essential to get a deeper understanding of the material properties. For these electrodes were sputtered onto Ta:LLZO single crystals, resulting in all solid state Li-
investigations, samples with defined stoichiometry gradients are of great interest. ion cells. These cells were subjected to galvanostatic DC-Cycling, sucessfuly, showing

electrochemical energy storage in sputtered all solid state cells.
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solid state cell can be used to reversibly store electrochemical energy. Open materials

circuit voltage was measured after each galvanostatic step (see insets).
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